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After drying, the moisture content of residues is S% 
maximum 10%. Particle size after grinding :s 0 0^ to 1.0 
mms t preierabiy 0. 1 to 0. S mms. 

EXAMPLE 

100 kgs oi resinous extr.ict or compounded resinous, 
tannin liquid extract are mixed with 10 to SO k^ ot powder 
ed hop residue, the quantity used being determined b\ the 
norma I is.ttion desired, and being sufficient I- be termed 
into gr. mules. Normal ls.tjiou of ,t compounded i xir.u t is 
given .is IS- \Q% of -acids, or *S ( 4S, SS t n<l possihtv 
75% of total resins. 
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L' Invention a pour objet un prdceW "dfli+itasatofcln des 
drSches de houblon. 

Lorsqu'on fabrique dea .extra! t'S dd houblon selon un 
processus continu, on obtient : . 

> l0 ) en utilisant un solvant organique, des extraits 

^resineux puw a degrd aromatique 6lev6, comprenant environ 90 a 
"95# de refine 'totale, les autres dements constitutifs extant de; 
? huiles aromatiques, des cires et de l*eau; 

• ^ 2°) en utilisant ensuite de l'eau chaude au cours de 

1'opeVation detraction sulvante, une substance dite extrait 
a l'eau chaude qui est appelee egalement extrait de tannin, qui, 
cutre des tannins qui ont plus ou moinsd 'importance pour ie 
brassage, contient egale.ner.t des natleres proWlques solubles 
a l'eau et des hydrates de carbone, 

y) ce qu'on appelle les dreches de houblon. qui, 
Jusqu'a maintenar.t sor.t mises au rebut en tant que dechets inu- 
tiiisables ou sent employe's co^e engrais. 

De nombreuses brasseries utilisent uniqueraent les ex- 
traits r<?sineux, d' autres un flange d'extralts re^ineux et 
d 'extraits de tannin et d 'autres encore des extraits r^slneux 
et des extraits de tannin s^pardment. coit en isSne temps ,solt 
suwww«,..-.o^ Rt# L'importance dars la technique de la brasserie 
des princlpes a,. - - extraits risineux est indexable. En 
ce qui concerns i d ntfcesaite a., pour Afe brassage, les - 

.-.avants et les techniciens de la brasserie cnt des avis oui 
different. En consequence , les extraits de tannin sont soit en 
parUe mis au rebut com* dechets, soit flange's aux ertraits 
resineux ou bien, au cours dc l'operation de brassage, lis sont 
aJouUs et utilises inde^ndacsent des extraits re*sineux. 

La pr<5sentc invention a pour objet une utilisation 
a^lioree des dreches de houblcn. Elle conslste im ce que, en 
vuc d'Gtre ajouWw mtdrleurer-ent au brassin, les dreches sont 
s«5chees puis fcroyces en poudre fine ou farine. 

Apres que l'cn a pratique* le sechage, la teneur en eau 
des ditches est au caxi nu ., de 10*, par exemple da 5*. on precede 
casuite.** t-roy^ tres fi„ cee xfrScftw-^a'a-^ntton----- 
de particules dont le dla^tre r^xl^l est. par exeaple , corcpris 
entre 0.05 et 1,0 «, et de prefdrence entre 0. i ec O.Sca. 
Quond on ecpiole les dreches de houblon pour le brassage, on 
respecte lea prescriptions des "Regies de purete'-alleosandes 
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suivant leaciuelles eeule est toldrde en! b»«^5e«!>eA«inV±l*i5atlon 
du houblon, du malt d'orge et da 1'eau. 

Le ddair de rationaliser le travail dans les brasseries 
fait apparaftre cotnme de plus en-pluc ndcessaire I'emplci de 
5 max; i feres preral feres, qui soient dosables automatiquement . Ceci 
n'est possible qu'avec des produits uniformes, absolument- ho.- 
mSgknes, qui nc se ddc^ntent pas meme apr&s un temps de stockage 
assez long et qui , ou bien peuvent cculer, ou bien peuvent 
etre dosds au moyen de pompes. En 1' occurrence , ce qu'on appel- 
10 le les extraits composes (extraits rdsineux et de tannin en 

melange) ne donnent pas satisfaction, car lis sont tr£s visqueux 
et ont tendance a se sdparer apres un temps de stockage prolongd. 

L'extrait rdsineux pur peut etre sdchd totalement sans 
qu'il perde pour autant sa fluid! te (a temperature l£g&rement 
15 elevdk). L'extrait a l'eau chaude sous forme fluids dcit center 
nir encore de l'eau de sorte qu'il y a risque de fermentation, 
C'est pourouoi 11 faut, particulierement dans ce cas, tendre k 
la fabrication de granules. 

La fabrication de granules a partir d 'extraits n'aurait 
20- ,n soi aucun sens si ces granules s ' agglutinaient lorsqu ! on les 
chauffe. L f invention prevoit done qu'on ajoute les dreches de 
houblon broyees en flange en tant qu' agent de dessiccation 
k l'extrait rdsineux , a l'extrait de tannin ou a l'extrait 
compose, en vue d'obtenir des granules aptes a couler sans s f ag- 
^5 glutiner. 

Ce procedd permet au brasseur, en fonction du processus 
special de brassage qui est le sien, de doser avec precision 
d'une part les extraits de houblon et les aromates et d 'autre 
part les tannins de houblon , ce qui lui permet aussi de recou- 
rir aux proeddes automatiques approprles. De plus, les prescript 
tions en oiatiere de puretd sont observees. La farine ou pcudre 
de dreches est ajoutee et melangee aux extraits , ou bien rdpan- 
cue k la surface des granules ou des goutteiettes sous une 
dpaisseur telle que ces derni£res ne peuvent plus s'agglutiner 
5 ensemble mais restent fluides. 

Urs extrali^s resineux purs contiBnnentr e^iwn 25 a #5^ 

d'acides alpha ou &5 a 95% de resines totaies. Les extraits 
composes sont normalises k 15-30,<S decides alpha ou a 25,^5,55 
et eventuellement 75£ de resines totaies. Jusqu'Ju. maintenai^t on 
4 utilise dans ce but uniqueznent des extraits a l'eau chaude 
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ou pour ^exportation, des charges qui ne soat pas tol^es 
par les Regies de purete" alleaandes. 

L'lnvention pr^volt en -plus'que l'on ajou'te les 
drSches de houblon broyees en flange aux extraits r^sincux 
ou aux extraits composes en vue de les ncr=aliser. Le. gra- 
nules contenant des extraits r^sineux peuvent eux aussl *tr* 
normalises au noyen de poudre de dreche. 

Avec ces flanges norr.aliscs , les pre script lens 
des Regies de purete" sont respectdes. On peut supprir.er ou 
lir.iter 1 'utilisation des tannins. 

Le procode de 1 ' invention ccnslsto Cgale^t en ce 
qu on utilise lcs dreches dc houblon broyees pour fV ,~ 
cone de levure ^ stable dans 1c- tourb-lllon de 1 'a^ltateur. 

Jusqu'a -air.tor.ant, pour faciliter la forr.ation d'm 
cone de levure stable dans le tourblllcn. on a ajoute au W-«n 
ce la poudre de hcblcn. Pour realiser dans le tourbiUnn 
I'effet de cons de levure desire, il n'est plus nccessaire a 
present de faire appol a la poudre de houblon coGteus- L^s 
a vantages «eononiq US3 et technologies resultant de 1'o^ici 
ce 1'extrait de houblon peuvent etro exploited pieine^nt*. 

L'obtenticn de particules granules h partir e'extrait 
peut resulter d'un sechege oar pulverisation, grace aU *uel on 
obriont r.eanmoins un prodait pulverulent. De preference" , pour ' ~ 
ootenir des particules granules, on sou.-ret 1'extrait k una 

operation de seebaee da>-.<r un jwnnis's,^ -- . 

o u_t jranuia.e'jr ou 11 est sounl= a 

un, operation de s^chsgc- dans un tan:bcur ou de sechage sous 
vide ou de sechage par congelation, et on broie ensuite la 
tar.ee sdchee. Le dia-tre dc-s particules granulees ne dev-ait 
pas deoasser 5 .-,-n. Le diar,etre maximum des particules granules 
50 st determine par leur capacite k couler, etant ao^is cue des 
particules pulverulentes peuvent se trcuver parni les'oarti- 
cules granuiees. 

Pour receuvrlr les granules d'unecouche de poudre d« 
dreche,on ajoute celle-ci a 1'extrait sec pendant le broyage 
35 Que les granules se recouvrent ou ncn d'ur.e enveloope de poudre 
de dreche depend de la quantite de poudre de drSehe cui a ete 
c6th ajoutee en melange k 1'extrait pour la normalisation. 

On donnera rraintenant unique-ent h titre d 'illustration 
plusi«urs exemples d : application de l'lnvention 
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On fait eecher et on trans foroc en Granules 100 kg d»- 
«xtrait de tannin. Puis on ajoute par cxccple de 5. 1 10 k& de 
v poudre de drcehc. Cettc poudre ae depose a la surface dea gra- 
5 nul^s ct les eepSche de s'agflutlner. 

A 100 kg d'extralt rdsineux ou d' extra! t coapcse" 11- 
oulde on ajoute en wSlangc de 10 a 50 kg de poudre de dr6cho. 
La proportion de la poudre de dr^che est detemlnde en fenction 
10 de la normalisation desiree. Le cas tfchcar.t, ellc doit Stre \ 
sufflsa.-^cnt dlevde pour que le «5 lance puir.se Otre transferee I 
en granules. ! 
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Exe-ple ? 



On net cn paquets & l'abrl de 1 'h,-~idi t<S dar.s l'usine 

de fabrication de la roudre de dr3ehe et, dans les brasseries, \ 

on 1 "ajoute au brassin en cots te=ps que de= extraits cu Juste I 

avant 1 'extinction du coOt encore en ebullition, par quantity i 

qui correspondent eu dosa 5 e habitucl en houblon (environ 150 I 

a 200 g/hec'colltre). | 



I 1 f Proc6d6 d'utilisatlon des drSches de houblon, 
caract<?r*s<J cn ce qu f on les ciche et -on les broie .tr£s finement 
en poudx*c ou farinc cn vue d'ajouter ult£rlen;ent cette poudre 
5 au bracsin.' 

2 -.Procddd selcn la rcvcndlcation 1, caract£ris<5 ea 
ce qu*cn ajouto les drSches de" houblon broydes en flange en 
tant qu'agent de desslccatlon a l'extrait resineux, I'extrait 
dc tannin et I'cxtrait cospos£ pour obtenir des granules 
10 aptes k couler. 

J> - Procdde* selon l'une quelconque des revendteations 
1 , 2, caract^rise en ce qu'on ajoute les dreches de houblon 
brcyoes en melange a des extraits resineux ou a des extiaits 
conpos^s cn vue de leur normalisation. 
^5 4 - Froc<?d£ celon la revindication 1 , carncterise' en 

ce qu'on utilise les dreches de houblon rxrulues utilise'es pour 
former un ccne de lovure stable dans le tourbillon de l'agita- 
tcur* 
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PROCESS FOR THE USE OF SPENT HOPS. 
[Procede pour Utilisation des dreches de houblon] 

Applicant: ANH Allgemeine Nurnberger 

Hopf enextraktion GmbH & 
Co. 

The invention relates to a process for the use of spent 

hops . 

When one manufactures hop extracts according to a continuous 
process, one obtains: 

1) using an organic solvent, pure resinous extracts with a 
high aromatic degree, which contain approximately 90 to 95% total 
resin, the other constitutive elements being aromatic oils, 
waxes, and water,* 

2) then using hot water in the course of the next extraction 
operation, a substance called hot water extract which is also 
called tannin extr act^^hich, besides tannins which are more or 
less important for brewing, also contain water-soluble protein 
materials and carbohydrates, 
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3) what are called spent hops, which up to now are discarded 
as unusable waste or are used as fertilizer. 

Numerous breweries only use the resinous extracts, others 
use a mixture of resinous extracts and tannin extracts, and still 
others use resinous extracts and tannin extracts separately, 
either at the same time or successively. The importance of the 
[illegible] principles of the resinous extracts in brewing 
technique is undeniable; the brewery scientists and technicians 
have differing opinions. Consequently, the tannin extracts are 
either in part discarded as waste, or mixed with the resinous 
extracts, or else, during the brewing operation, they are added 
independently of the resinous extracts. 

The present invention relates to improved use of spent hops. 
It consists of the fact that, in view of being added later to the 
brew, the spent hops are dried and then crushed into a fine 
powder or meal . 

After the drying has been done, the water content of the 
spent hops is maximum 10%, for example, 5%. One then proceeds 
with the very fine crushing of these spent hops, until obtaining 
particles whose maximum diameter is, for example, between 0.05 
and 1.0 mm, and preferably between 0.1 and 0.5 mm. When, the spent 
hops are used for brewing, one complies with the conditions of 
the German "Rules of purity" according to which, in brewing, only 
the use of hops, barley malt, and water is tolerated. 

The desire to rationalize work in the breweries reveals that 
the use of raw materials which can be automatically measured out 
is increasingly necessary. This is only possible with products 
which are uniform, which are absolutely homogeneous, which do not 
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settle even after a rather long storage time, and which can flow 
or else can be measured out by means of pumps. In this case, what 
are called composite extracts (resinous and tannin extracts in 
the form of a mixture) do not give satisfaction, because they are 
very viscous and tend to become separated after a prolonged 
storage time. 

The pure resinous extract can be completely dried without 
its consequently losing its fluidity (at slightly high 
temperature) . The hot water extract in fluid form must still 
contain water so that there is a risk of fermentation. This is 
why particularly in this case, it is necessary to tend towards 
the manufacture of granules . 

The manufacturing of granules from extracts would have no 
sense in itself if these granules became aggregates when heated. 
The invention therefore provides that one add the crushed spent 
hops in a mixture as desiccation agent to the resinous extract, 
to the tannin extract, or to the composite extract, in view of 
obtaining granules which are capable of flowing without becoming 
aggregated . 

This process allows the brewer, as a function of his own 
special brewing process, to precisely measure out, on one hand, 
the hop extracts and the aromatic substances, and on the other 
hand, the hop tannins, which allows him also to use suitable 
automatic processes. Moreover, the conditions with regard to 
purity are complied with. The meal or powder of spent hops is 
added to and mixed with the extracts, or else spread on the 
surface of the granules or of the droplets in a thickness such 
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that the granules can no longer become aggregated together but 
remain fluid. 

The pure resinous extracts contain approximately 25 to 45% 
alpha acids or 85 to 95% total resins. The composite extracts are 
standardized at 15-30% alpha acids or at 35, 45, 55 and possibly 
75% total resins. Up to now, for this purpose, only hot water 
extracts have been used, or for exportation, loads which are not 
tolerated by the German Rules of Purity have been used. 

The invention also provides that the crushed spent hops in a 
mixture to the resinous extracts or to the composite extracts in 
view of standardizing them. The granules containing resinous 
extracts can themselves also be standardized by means of powdered 
spent hops . 

With these standardized mixtures, the conditions of the 
"Rules of Purity" are complied with. It is possible eliminate or 
limit the use of tannins. 

The process of the invention consists also of the fact that 
one uses the crushed spent hops to form a stable cone of yeast in 
the swirl of the stirrer. 

Up to now, to facilitate the formation of a stable cone of 
yeast in the swirl, hop powder has been added to the brew. To 
produce the desired yeast cone effect in the swirl, it is now no 
longer necessary to use costly hop powder. The economic and 
technological advantages resulting from the use of the hop 
extract can be fully exploited. 

Obtaining granular particles from extract can result from 
spray drying, thanks to which one nevertheless obtains a product 
in powder form. Preferably, to obtain granular particles, one 



subjects the extract to a drying operation in a granulator where 
it is subjected to an operation of drying in a drum or of drying 
under vacuum or of freeze drying, and the dried substance is then 
crushed. The diameter of the granular particles should not exceed 
5 mm. The maximum diameter of the granular particles is 
determined by their capacity to flow, with it accepted that 
particles in powder form can be found among the granular 
particles . 

To cover the granules with a layer of spent hops powder, one 
adds this powder to the dry extract during crushing. Whether the 
granules are covered or not with an envelope of spent hops powder 
depends on the quantity of spent hops powder already added in a 
mixture to the extract for standardization. 

Several examples of application of the invention will now be 
given as an illustration only. 



Example 1 



One dries and transforms into granules 100 kg of tannin 
extract. Then one adds, for example, 5 to 10 kg of spent hops 
powder. This powder is deposited on the surface of the granules 
and keeps them from becoming aggregated. 



Example 2 



To 100 kg of resinous extract or liquid composite extract, 
one adds a mixture of 10 to 50 kg of spent hops powder. The 
proportion of the spent hops powder is determined as a function 
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of the desired standardization. If applicable, it must be 
sufficiently high so that the mixture can be transformed into 
granules . 

Example 3 

In the manufacturing plant, one puts spent hops powder in 
packets in the absence of moisture, and in the breweries, one 
adds it to the brew at the same time as extracts or just before 
the extinction [sic] of the wort still boiling, in quantities 
which correspond to the usual hops dosage (approximately 150 to 
200 g/hL) . 

Claims 

1. A process for use of spent hops, characterized by the 
fact that one dries them and crushes them very finely into a 
powder or meal in view of adding this powder later to the brew. 

2. A process according to Claim 1, characterized by the fact 
that one adds the crushed spent hops in a mixture as desiccation 
agent to the resinous extract, the tannin extract, and the 
composite extract to obtain granules which are capable of 
flowing . 

3. A process according to either of Claims 1 or 2 , 
characterized by the fact that one adds the crushed spent hops in 
a mixture to resinous extracts or to composite extracts to 
standardize them. 
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4. A process according to Claim 1, characterized by the fact 
that one uses the used ground spent hops for forming a stable 
cone of yeast in the swirl of the stirrer. 



